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Purpose: Combined transarterial chemoembolization (TACE) and Lenvatinib (LEN) treatment (LEN-TACE) has been shown to be 
beneficial. We aimed to evaluate retrospectively Atezolizumab plus Bevacizumab (Atezo/Bev)-TACE compared with LEN-TACE as 
a first-line therapy for unresectable HCC.
Patients and Methods: From October 2020 to October 2022, data from 98 consecutive HCC patients were analyzed. After 
propensity score matching, two cohorts of 34 patients who received either Atezo/Bev-TACE or LEN-TACE were studied. We 
compared overall survival (OS), progression-free survival (PFS), duration of response, objective response rate (ORR) and disease 
control rate (DCR) based on RECIST 1.1 and mRECIST, as well as safety outcome between the two cohorts.
Results: The 6-month and 12-month OS rates were 85.3% (95% CI 73.5–97.0) and 75.4% (95% CI 53.6–85.7) in the Atezo/Bev- 
TACE group, and 88.2% (95% CI 76.5–97.1) and 79.2% (95% CI 63.6–90.9) in the LEN-TACE group, respectively. The hazard ratio 
for death in the Atezo/Bev-TACE group compared to the LEN-TACE group was 1.09 (95% CI 0.47–2.51; P = 0.837). The median PFS 
was 7.03 months (95% CI 3.89–10.17) in the Atezo/Bev-TACE group and 6.03 months (95% CI 0–14.14) in the LEN-TACE group 
(HR 1.21; 95% CI 0.66–2.21; P = 0.545). No significant difference in ORR and DCR between the two groups was observed either 
according to RECIST 1.1 or mRECIST standards. Incidence rates of hand-foot skin reaction (35.3% vs 5.9%, P = 0.003) and 
proteinuria (17.9% vs 2.9%, P = 0.046) were significantly higher in the LEN-TACE group.
Conclusion: Atezo/Bev-TACE and LEN-TACE showed comparable efficacy and safety as first-line therapies for unresectable HCC 
patients.
Keywords: atezolizumab plus bevacizumab, lenvatinib, transarterial chemoembolization, hepatocellular carcinoma, efficacy

Introduction
Hepatocellular carcinoma (HCC) is the sixth most common cancer worldwide, the third leading cause of cancer-related death 
and 44% of HCC cases were attributable to chronic HBV infection, but the majority of cases occurred particularly in East 
Asia.1,2 More than 80% of HCC patients are diagnosed with intermediate or advanced stage disease.3,4 Lenvatinib (LEN) is 
one of the first-line treatments for advanced HCC and is also recommended for some intermediate HCC.5 However, efficacy of 
targeted treatment alone including by tyrosine kinase inhibitors (TKIs) such as LEN still have room for improvement.

Transarterial chemoembolization (TACE) is the standard treatment for intermediate HCC and the most widely 
administered treatment for intermediate and advanced HCC according to the BRIDGE study.6,7 Several studies combin-
ing systemic therapy with TACE have been carried out,8–10 but the LUNCH trial was the first to demonstrate in 
a Phase III clinical trial that systemic therapy in combination with locoregional treatment improved overall survival 
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(OS) in patients with advanced HCC, exhibiting longer median OS and progression-free survival (PFS) (approximately 
6.3 months and 4.2 months, respectively) in LEN with TACE group compared to LEN alone group.11

Atezolizumab, a programmed death-ligand 1 (PD-L1) inhibitor, plus bevacizumab, an anti-vascular endothelial 
growth factor (VEGF) drug, was recently added to the list of first-line treatments for advanced HCC after results of 
IMbrave150 proved superior efficacy and safety of such treatment compared to sorafenib alone.12 In theory, TACE could 
augment immune stimulation because tumor tissue necrosis that ensued embolization should induce antigen release 
which could lead to phenotypic adjustment among peripheral immune cells.13,14 But TACE could also lead to immune 
suppression by inducing hypoxic microenvironment and upregulating hypoxia-inducible factor-1α (HIF-1α) and pro-
grammed cell death protein 1 (PD-1) expression.15 Atezo/Bev treatment, on the other hand, potentially could promote 
tumor vascular normalization and immune motivation in a synergistic fashion, which may positively impact effect of 
TACE in a combined treatment scenario. Meanwhile, as huge tumor burden, portal vein tumor thrombus (PVTT), and 
poor liver function often observed in unresectable HCC, monotherapy tends to have limited efficacy. Given these 
assumptions, since LEN plus TACE has been shown to significantly improve the survival benefit of HCC patients, 
Atezo/Bev plus TACE may be a promising combination treatment strategy. Unfortunately, clinical effect of combined 
Atezo/Bev and TACE treatment has not yet been demonstrated.

Therefore, we aimed to evaluate the efficacy and safety of Atezo/Bev with TACE (Atezo/Bev-TACE) versus LEN 
with TACE (LEN-TACE) as a first-line therapy for unresectable HCC in a well-balanced case series.

Materials and Methods
Study Design
This study was approved by the Ethics Committee of the Third Affiliated Hospital of Sun Yat-sen University and 
complied with the Declaration of Helsinki 1975 (Ethical number: II2023-118-01). As it was a retrospective study, 
informed consent was waived, which does not compromise the welfare and rights of the patients. Non-identified 
information was utilized to protect patient confidentiality. We retrospectively screened the electronic medical records 
of 201 consecutive patients with HCC who received Atezo/Bev-TACE or LEN-TACE in our hospital from October 2020 
to October 2022. These patients were considered ineligible for resection, ablation, or transplantation by our 
Multidisciplinary Team (MDT).

The eligibility criteria for this study included: (a) age 18–75 years; (b) diagnosis of HCC according to the European 
Association for the Study of the Liver (EASL), with no prior treatment or initial recurrence after radical resection without 
any postoperative treatment; (c) Child-Pugh classification grade A; (d) Eastern Cooperative Oncology Group perfor-
mance status (ECOG PS) score of 0–1; (e) Barcelona Clinic Liver Cancer (BCLC) stages B-C; (f) receiving Atezo/Bev or 
LEN treatment; (g) interval between initial TACE and systemic treatment not exceeding 30 days; (h) at least one 
measurable lesion; and (i) no high-risk factors for esophageal-gastric variceal bleeding confirmed by endoscopy. The 
exclusion criteria were as follows: (a) prior systemic therapy; (b) history of hepatic decompensation, such as hepatic 
encephalopathy, refractory ascites, and esophageal or gastric variceal bleeding; (c) application of Atezo/Bev or LEN 
as second- or third-line therapy; (d) combination with other treatments; and (e) other concomitant malignancies.

Systemic Treatment
Treatment plan was determined by the MDT. Patients in the LEN-TACE group received a daily dose of 8mg (weight 
<60 kg) or 12mg (weight ≥60 kg), while patients in the Atezo/Bev-TACE group received an injection of Atezolizumab 
1200mg and Bevacizumab 15mg/kg every three weeks. Symptomatic treatment without dose adjustment or suspension 
was prescribed when grade 1–2 adverse events occurred. For grade 3–4 adverse events in LEN-TACE group, dose 
reduction or temporary suspension was recommended depending on safety consideration and patient tolerability. Atezo/ 
Bev was maintained at the initial dose as much as possible without dosage adjustment. Medication would be temporarily 
suspended though if patient could not tolerate it. When follow-up examination indicated disease progression, the treating 
physician determines whether to continue the initial treatment or change to second-line treatment.
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TACE Treatment
The initial TACE treatment should be performed within 30 days before or after systemic treatment. Since no significant 
difference in efficacy between conventional TACE and drug-eluting beads-TACE (DEB-TACE) has been reported,16,17 

specific method was chosen by experienced interventional radiologists based on tumor burden, macrovascular invasion, 
liver function, and patient tolerance from either (1) DEB-TACE: Epirubicin was loaded into 100–300 μm or 300–500 μm 
HepaSphere (Merit Medical, USA) or CalliSpheres (Jiangsu Hengrui Medicine Co., Ltd., Jiangsu, China) microspheres; 
or (2) Conventional TACE: Ethiodized oil (Jiangsu Hengrui Medicine Co., Ltd., Jiangsu, China) and epirubicin were 
thoroughly mixed into a lipiodol emulsion in a ratio of 2:1. Gelatin sponge particle was used for embolization in either 
case. The tumor feeding artery was catheterized super-selectively, and the chemoembolization agents were injected until 
the tumor feeding artery was completely embolized. Lenvatinib was suspended 1–3 days before and after TACE, and 
then resumed to original level once liver function has recovered. Atezolizumab/Bevacizumab was administered accord-
ing to the treatment schedule without being affected by TACE.

Follow-Up and Assessments
The initial diagnosis of HCC was made based on multiphase enhanced CT or magnetic resonance imaging (MRI) 
according to EASL guidelines. Enhanced CT or MRI examination was performed for efficacy evaluation and laboratory 
test results (mainly alpha-fetoprotein, routine blood cell count, and liver-renal function panels) were recorded 4–6 weeks 
after the first treatment and then every 2–3 months. OS was defined as the time between first application of Atezo/Bev or 
LEN to the date of death from any cause or the last follow-up (March 31, 2023). PFS was defined as the time from the 
first use of Atezo/Bev or LEN to tumor progression or death. During the follow-up period, we also evaluated the best 
overall response, which was defined as the best efficacy during the period from the first use of Atezo/Bev or LEN until 
disease progression or recurrence, and was categorized as complete response (CR), partial response (PR), stable disease 
(SD), or progressive disease (PD) according to RECIST1.1 and mRECIST criteria.18,19 Two radiologists independently 
evaluated the response, and in cases of discordance, a third, more senior radiologist made the final determination. 
Accordingly, duration of response (DOR) was defined as the time from the first record of CR or PR to disease 
progression or death. It should be noted that the following situations were considered as PD: (a) new intrahepatic lesions 
or macrovascular invasion, (b) new extrahepatic metastases, and (c) increase in maximal diameter of the enhanced area of 
more than 20% the recorded sum of minimal diameter of target lesions. However, to be considered as CR, all target 
lesions and non-target lesions (including tumor thrombus) during the combined treatment period should simultaneously 
meet the following criteria: disappearance of arterial phase enhancement, pathological lymph nodes <10mm, and normal 
serum AFP. Adverse events were graded according to Common Terminology Criteria for Adverse Events (CTCAE) 
Version 5.0.

Statistical Analysis
Quantitative variables were described as mean (standard deviation [SD]) or medians (interquartile range [IQR]) and data 
from the two groups were compared by Student’s t test and the nonparametric Mann–Whitney U-test. Categorical 
variables were described as percentages and compared between the two groups using Pearson’s χ2-test or Fisher’s exact 
test. To minimize the impact of confounding factors, a set of covariates that were deemed to potentially influence 
treatment decisions and important prognostic factors in univariate analysis were utilized (Data Supplement 1). Propensity 
score matching (PSM) was performed using a logistic regression model with the following variables: gender, age, 
etiology, ECOG, tumor number and size, extent of PVTT, extrahepatic metastasis, ALBI grade, creatinine level, platelet 
count, international normalized ratio (INR), and AFP level (≤200/>200 ng/mL). The nearest-neighbor matching method 
(caliper = 0.1) was used for 1:1 matching between the groups. Data comparison after PSM was performed based on 34 
patients per matched group. The Wilcoxon paired signed rank sum test was used to analyze differences in continuous 
variables from baseline to follow-up. OS, PFS, and DOR were calculated using the Kaplan–Meier method, and 
differences were compared using the Log rank test. Subgroup analysis was based on baseline characteristics and factors 
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potentially affecting survival outcomes. The statistical analysis was performed using SPSS 26.0 (SPSS Inc., Chicago, IL, 
USA). All statistical tests were two-sided, with p < 0.05 considered statistically significant.

Results
The study flow chart is shown in Figure 1. Among 98 consecutive patients included, 38 were in the Atezo/Bev-TACE 
group and 60 in the LEN-TACE group. Baseline characteristics of the patients are shown in Table 1. No significant 
difference was observed in baseline features between the two groups. These characteristics were further balanced in the 
34-pair propensity score-matched cohorts as shown in Table 2. At the start of combination therapy, the Child-Pugh grade 
of both groups was grade A, with 36 patients (52.9%) in ALBI grade 1 and 32 patients (47.1%) in ALBI grade 2. In each 
of the two cohorts, there were 23 patients (67.6%) with PVTT. During PSM, we further matched the location of PVTT 
according to the Liver Cancer Study Group of Japan staging system to balance the impact of the site and extent of PVTT 
on treatment outcomes.20

As of March 31, 2023, the median follow-up time for all patients was 18.5 months (IQR 17.5–19.5). Mortality rate 
was 29.4% (10) in the Atezo/Bev-TACE group and 41.2% (14) in the LEN-TACE group (HR 1.09; 95% CI 0.47–2.51; 
P = 0.837). Overall, there was no significant difference in OS between the two groups, as shown in Figure 2A; the 
6-month and 12-month OS rates were 85.3% (95% CI 73.5–97.0) and 75.4% (95% CI 53.6–85.7) in the Atezo/Bev- 
TACE group and 88.2% (95% CI 76.5–97.1) and 79.2% (95% CI 63.6–90.9) in the LEN-TACE group, respectively.

As shown in Figure 2B, the median PFS was 7.03 months (95% CI 3.89–10.17) in the Atezo/Bev-TACE group and 
6.03 months (95% CI 0–14.14) in the LEN-TACE group (HR 1.21; 95% CI 0.66–2.21; P = 0.545). The 6-month PFS rate 
was 55.9% (95% CI 38.2–73.5) in the Atezo/Bev-TACE group and 52.9% (95% CI 35.4–70.6) in the LEN-TACE group. 

Figure 1 Flowchart of the study.
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Table 1 Baseline Characteristics of Patients Before Propensity Score Matching

Characteristics Total  
(N = 98)

Atezo/Bev-TACE 
Group (n = 38)

LEN-TACE Group 
(n = 60)

P value

Age, years, median (IQR) 55.0 (47.0–63.3) 54.5 (41.8–61.3) 55.0 (49.3–66.0) 0.195

Gender, n (%)

Male 88 (89.8) 32 (84.2) 56 (93.3) 0.266
Female 10 (10.2) 6 (15.8) 4 (6.7)

ECOG performance status, n (%)

0 68 (69.4) 24 (63.2) 44 (73.3) 0.287
1 30 (30.6) 14 (36.8) 16 (26.7)

Etiology, n (%)
Hepatitis B 87 (88.8) 35 (92) 52 (86.7) 0.615

Other 11 (11.2) 3 (7.9) 8 (13.3)

No. of nodules, n (%)
1 23 (23.5) 5 (13.2) 18 (30.0) 0.153

2 17 (17.3) 8 (21.1) 9 (15.0)

≥3 58 (59.2) 25 (65.8) 33 (55.0)
BCLC stage, n (%)

B 19 (19.4) 5 (13.2) 14 (23.3) 0.214

C 79 (80.6) 33 (86.8) 46 (76.7)
Portal vein tumor thrombus, n (%)

Absent 39 (39.8) 11 (28.9) 28 (46.7) 0.116

Vp-1 and 2 23 (23.5) 13 (34.2) 10 (16.7)
Vp-3 14 (14.3) 4 (10.5) 10 (16.7)

Vp-4 22 (22.4) 10 (26.3) 12 (20.0)

Largest nodule, mean ± SE 96.1±41.3 95.3±44.4 96.7±39.6 0.868
Child–Pugh class, n (%)

A5 68 (69.4) 28 (73.7) 40 (66.7) 0.463

A6 30 (30.6) 10 (26.3) 20 (33.3)
ALBI grade, n (%)

1 43 (43.9) 20 (52.6) 23 (38.3) 0.165

2 55 (56.1) 18 (47.4) 37 (61.7)
Extrahepatic spread, n (%)

Absent 78 (79.6) 30 (78.9) 48 (80.0) 0.869

Present 20 (20.4) 8 (21.1) 12 (20.0)
Lung 6 (6.1) 3 (7.9) 3 (5.0)

Lymph nodes 7 (7.1) 3 (7.9) 4 (6.7)

Other 7 (7.1) 2 (5.3) 5 (8.3)
Time between first TACE and initiation of systemic 

therapy, days, median (IQR)

5.0 (3.0–8.0) 5.0 (2.0–8.0) 5.0 (3.0–8.8) 0.431

AFP, n (%)
≤400 ng/mL 50 (51.0) 17 (44.7) 33 (55.0) 0.322

>400 ng/mL 48 (49.0) 21 (55.3) 27 (45.0)

TBIL, μmol/mL, median (IQR) 11.8 (9.3–16.4) 11 (8.2–16.7) 12.1 (9.5–16.3) 0.574
AST, U/L, median (IQR) 47,5 (34.8–73.3) 54.5 (30.0–82.5) 46.0 (35.0–68.0) 0.623

ALT, U/L, median (IQR) 36.0 (25.0–53.5) 36.5 (21.8–50.8) 34.0 (26.0–56.0) 0.630

Albumin, g/L, mean ± SE 38.1±4.1 38.6±4.1 37.8±4.1 0.337
WBC, ×109/L, mean ± SE 6.1±2.0 6.1±1.8 6.1±2.2 0.985

Platelet, ×109/L, mean ± SE 208.3±96.6 213.9±97.5 204.8±96.8 0.653

PT, seconds, mean ± SE 13.8±1.0 13.9±0.8 13.8±1.1 0.686
INR, median (IQR) 1.05 (0.99–1.12) 1.05 (1.01–1.12) 1.04 (0.99–1.13) 0.743

Creatinine, umol/L, median (IQR) 71.0 (60.8–81.3) 70 (62.8–81.0) 71.0 (60.0–84.0) 0.748

Abbreviations: ECOG, Eastern Cooperative Oncology Group; AFP, alpha-fetoprotein; TBIL, total bilirubin; AST, aspartate aminotransferase; ALT, alanine aminotransferase; 
WBC, white blood cell; INR, international normalized ratio; BCLC, Barcelona Clinic Liver Cancer; IQR, interquartile range; TACE, transarterial chemoembolization; Atezo/ 
Bev, Atezolizumab plus Bevacizumab; LEN, lenvatinib.
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Table 2 Baseline Characteristics of Patients After Propensity Score Matching

Characteristics Total  
(N =68)

Atezo/Bev-TACE 
Group (n = 34)

LEN-TACE Group 
(n = 34)

P value

Age, years, median (IQR) 55.0 (47.0–63.8) 55.0 (42.0–62.0) 55.0 (48.8–66.0) 0.449

Gender, n (%)

Male 59 (86.8) 29 (85.3) 30 (88.2) 1.000
Female 9 (13.2) 5 (14.7) 4 (11.8)

ECOG performance status, n (%)

0 49 (72.1) 23 (67.6) 26 (76.5) 0.417
1 19 (27.9) 11 (32.4) 8 (23.5)

Etiology, n (%)
Hepatitis B 62 (91.2) 31 (91.2) 31 (91.2) 1.000

Other 3 (8.8) 3 (8.8) 3 (8.8)

No. of nodules, n (%)
1 14 (20.6) 5 (14.7) 9 (26.5) 0.401

2 13 (19.1) 6 (17.6) 7 (20.6)

≥3 41 (60.3) 23 (67.6) 18 (52.9)
BCLC stage, n (%)

B 14 (20.6) 5 (14.7) 9 (26.5) 0.230

C 54 (79.4) 29 (85.3) 25 (73.5)
Portal vein tumor thrombus, n (%)

Absent 22 (32.4) 11 (32.4) 11 (32.4) 0.344

Vp-1 and 2 19 (27.9) 10 (29.4) 9 (26.5)
Vp-3 11 (16.2) 3 (8.8) 8 (23.5)

Vp-4 16 (23.5) 10 (29.4) 6 (17.6)

Largest nodule, mean ± SE 97.9±42.3 96.5±46.0 99.4±38.8 0.787
Child–Pugh class, n (%)

A5 51 (75.0) 24 (70.6) 27 (79.4) 0.401

A6 17 (25.0) 10 (29.4) 7 (20.6)
ALBI grade, n (%)

1 36 (52.9) 17 (50.0) 19 (55.9) 0.627

2 32 (47.1) 17 (50.0) 15 (44.1)
Extrahepatic spread, n (%)

Absent 55 (80.9) 26 (76.5) 29 (85.3) 0.774

Present 13 (19.1) 8 (23.5) 5 (14.7)
Lung 5 (7.4) 3 (8.8) 2 (5.9)

Lymph nodes 4 (5.9) 3 (8.8) 1 (2.9)

Other 4 (5.9) 2 (5.9) 2 (5.9)
Time between first TACE and initiation of systemic therapy, 

days, median (IQR)

5.0 (3.0–8.8) 5.0 (2.0–8.3) 5.5 (3.0–9.0) 0.395

AFP, n (%)
≤400 ng/mL 32 (47.1) 16 (47.1) 16 (47.1) 1.000

>400 ng/mL 36 (52.9) 18 (52.9) 18 (52.9)

TBIL, μmol/mL, median (IQR) 12.1 (9.3–16.5) 11.0 (8.2–16.7) 12.7 (9.8–16.6) 0.620
AST, U/L, median (IQR) 47.0 (32.5–72.3) 54.5 (30.0–78.8) 42.0 (34.8–68.3) 0.169

ALT, U/L, median (IQR) 36.0 (24.3–53.0) 35.5 (21.8–48.5) 36.5 (26.0–56.0) 0.791

Albumin, g/L, mean ± SE 38.7±4.0 38.4±4.2 39.1±3.8 0.514
WBC, ×109/L, mean ± SE 6.0±1.9 5.9±1.8 6.0±2.0 0.935

Platelet, ×109/L, mean ± SE 203.3±92.3 203.6±91.2 203.0±94.7 0.979

PT, seconds, mean ± SE 13.8±1.0 13.9±0.8 13.7±1.3 0.283
INR, median (IQR) 1.04 (0.99–1.09) 1.05 (1.01–1.12) 1.03 (0.99–1.07) 0.062

Creatinine, umol/L, median (IQR) 70.5 (59.9–80.0) 70.0 (63.0–81.0) 71.0 (57.8–79.5) 0.668

Abbreviations: ECOG, Eastern Cooperative Oncology Group; AFP, alpha-fetoprotein; TBIL, total bilirubin; AST, aspartate aminotransferase; ALT, alanine aminotransferase; 
WBC, white blood cell; INR, international normalized ratio; BCLC, Barcelona Clinic Liver Cancer; IQR, interquartile range; TACE, transarterial chemoembolization; Atezo/ 
Bev, Atezolizumab plus Bevacizumab; LEN, lenvatinib.
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The duration of response in both groups is shown in Figure 2C, and there was no significant difference between the two 
groups (HR 1.03; 95% CI 0.42–2.54; P = 0.952).

As neither OS nor PFS presented statistically significant difference between the two cohorts, we further compared the 
best overall response (Table 3, Figure 3). According to RECIST 1.1, the objective response rate (ORR) and disease 
control rate (DCR) of the Atezo/Bev-TACE group were 26.5% (95% CI 11.8–41.2) and 76.5% (95% CI 61.8–91.2), 
respectively, while those of the LEN-TACE group were 14.7% (95% CI 2.9–29.4) and 85.3% (95% CI 70.6–97.1), 
respectively (P values for ORR and DCR were P = 0.230 and P = 0.355, respectively). According to mRECIST standards, 
the ORRs were 61.8% (95% CI 47.1–76.5) and 58.8% (95% CI 41.3–73.5), respectively (P = 0.804); while the DCRs 
were 82.4% (95% CI 67.6–94.1) and 85.3% (95% CI 73.5–97.0), respectively (P = 0.742). Subgroup analysis depicted in 
Figure 4 also revealed no significant difference between the subgroups.

Adverse Events
Common adverse events are summarized in Table 4. No treatment-related death occurred in either group. After 
propensity score matching, common adverse events of any grade in the Atezo/Bev-TACE group compared to LEN- 
TACE mainly included elevated AST (82.4% vs 55.9%, P = 0.018), elevated ALT (61.8% vs 50.0%, P = 0.329), and 
abdominal pain (58.8% vs 50.0%, P = 0.465). In addition, incidence rate of hand-foot skin reaction (35.3% vs 5.9%, P = 
0.003) and that of proteinuria (17.9% vs 2.9%, P = 0.046) were significantly higher in the LEN-TACE group than in the 
Atezo/Bev-TACE group. Notably, the incidence of hypertension (29.4% vs 26.5%, P = 0.787) and gastrointestinal 
bleeding (11.8% vs 17.6%, P = 0.493) were not significantly different between the two groups. Because of severe adverse 
events, 4 patients (11.8%) in the Atezo/Bev-TACE group suspended treatment, of whom two were due to immune 
thrombocytopenia. The LEN-TACE group showed a 26.5% incidence of dose reduction or interruption.

Figure 2 Kaplan–Meier curves showing OS (A), PFS (B) and DOR (C) of each group. 
Abbreviations: OS, overall survival; PFS, progression-free survival; DOR, duration of response; TACE, transarterial chemoembolization; Atezo/Bev, Atezolizumab plus 
Bevacizumab; LEN, lenvatinib.

Table 3 Summary of Best Overall Response

RECIST 1.1 mRECIST

Best Response Atezo/Bev-TACE 
(n=34)

LEN-TACE 
(n=34)

P value Atezo/Bev-TACE 
(n=34)

LEN-TACE 
(n=34)

P value

Complete response (CR) 0 (0) 0 (0) 4 (11.8) 4 (11.8)
Partial response (PR) 9 (26.5) 5 (14.7) 17 (50.0) 16 (47.1)

Stable disease (SD) 17 (50.0) 24 (70.6) 7 (20.6) 9 (26.5)

Progressive disease (PD) 8 (23.5) 5 (14.7) 6 (17.6) 5 (14.7)
ORR (CR+PR) 9 (26.5) 5 (14.7) 0.230 21 (61.8) 20 (58.8) 0.804

DCR (CR+PR+SD) 26 (76.5) 29 (85.3) 0.355 28 (82.4) 29 (85.3) 0.742

Abbreviations: ORR, objective response rate; DCR, disease control rate; TACE, transarterial chemoembolization; Atezo/Bev, Atezolizumab plus Bevacizumab; LEN, 
lenvatinib.
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Discussion
The LAUNCH trial demonstrated that LEN-TACE improved OS compared to LEN alone.11 Such result was particularly 
encouraging because studies such as the STAH trial on combined TACE and targeted therapy had tried many different 
drugs, including sorafenib, brivanib and orantinib, but had until then failed to prove that combination therapy could 
improve survival.8–10,21 To our knowledge, this was the first study that reported the efficacy and safety of Atezo/Bev- 
TACE in comparison to LEN-TACE as a first-line therapy for unresectable HCC. After strict inclusion criteria and PSM, 
Atezo/Bev-TACE and LEN-TACE groups showed comparable OS, PFS, DOR, and response rates, and both demon-
strated favorable and acceptable safety.

In the present study, patients in LEN-TACE group showed a median PFS of only 6.03 months, which seemed shorter 
than in the LAUNCH trial. It could be because the latter excluded patients with tumor diameter >10 cm, number >10, or 
tumor burden ≥50%. In our study, maximum tumor diameter was 97.9±42.3 mm and PVTT grade Vp-3/4 was observed 
in 39.7% of our patients. According to the up-to-7 criteria, 92.6% of our patients had high tumor burden, which could 
better reflect the real-world conditions. The median PFS of patients who met the inclusion criteria for the LAUNCH trial 
(ie, tumor diameter ≤10cm and ≤10 tumors) was 11.3 months, and the 6-month OS rate was 94.4% (Data Supplement 2), 
which was comparable to the 10.6 months and 95.9% outcome of the LAUNCH trial. These findings could be cautiously 
interpreted as showing insufficiency of clinical trials due to their strict inclusion criteria to represent all patients with 
advanced HCC seeking help and information in the real world.

Our investigation demonstrated no significant difference in OS with an HR of 1.09 (95% CI 0.47–2.51; P = 0.837) for 
Atezo/Bev-TACE compared with LEN-TACE. The 6-month OS rate and PFS rate in the Atezo/Bev-TACE group were 
85.3% and 55.9% while in the LEN-TACE group they were 88.2% and 52.9%, respectively, which were also not 
significantly different. We originally deduced that the former might be more effective because the REFLECT trial did not 
demonstrate significant difference in OS between LEN treatment and sorafenib,22 while Atezo/Bev was shown to provide 
better survival benefits compared to sorafenib.12 However, other large multicenter retrospective studies have demon-
strated that both have comparable clinical efficacy and safety in the real world.23,24

Previous research has demonstrated that the tumor burden impacts the survival outcomes of patients with advanced 
HCC.25 TACE can provide earlier disease control compared to systemic therapy, resulting in tumor debulking, although not 
local cure. By controlling the intrahepatic tumor burden, there is a potential to improve liver function, PFS, and allow for 

Figure 3 Changes in sum of diameter of target lesions according to mRECIST criteria.
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Figure 4 Forest plots with subgroup analysis for factors associated with (a) PFS and (b) OS. 
Abbreviations: ECOG, Eastern Cooperative Oncology Group; BCLC, Barcelona Clinic Liver Cancer; PVTT, Portal vein tumor thrombus; AFP, alpha-fetoprotein; TACE, 
transarterial chemoembolization; Atezo/Bev, Atezolizumab plus Bevacizumab; LEN, lenvatinib.
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a longer duration of systemic therapy, ultimately enhancing the effectiveness of overall treatment.8,26 As research on anti- 
VEGF drug and immune checkpoint inhibitors deepens, the rationality of TACE-based combination therapy is gradually being 
accepted. Firstly, after TACE treatment, tumor cells induce upregulation of HIF-1α in the hypoxic environment, leading to 
upregulation of VEGF and platelet-derived growth factor (PDGF) expression.27,28 This may be one of the reasons why 
residual HCC tissue survives after TACE treatment and is rich in neovascularization. Bevacizumab, as an anti-VEGF antibody, 
could promote vascular normalization and improve tumor microenvironment, which could in turn promote maturation of the 
tumor vascular system and form a positive feedback loop.29 Secondly, ischemia post-TACE results in increased Tregs cell 
numbers and PD-1/PD-L1 expression, and PD-1 supports immune tolerance by inhibiting T cell activation via phosphatase 
SHP2 and altering the contact time of T cells with APCs or target cells.30,31 Atezolizumab, as an anti-PD-L1 antibody, 
activates functionally exhausted T lymphocytes and increases the density of CD4+ and CD8+ cytotoxic T cells while 
upregulating IFN-γ secretion and reducing the amount of VEGF. This implies that the application of Atezo/Bev after 
TACE could have a synergistic effect in tumor vascular normalization and stimulation of immune activation. The largest 
multicenter study to date (CHANCE001 study) has demonstrated enhanced local tumor control and systemic anti-tumor 
effects of this combined treatment modality.32

Limitations of this study included firstly that the retrospective nature of it could introduce selection bias even after we 
included variables potentially affecting outcomes in PSM whenever possible. Secondly, this study included patients first admitted 
from October 2020 to October 2022, and we evaluated PFS, 6-month, and 12-month survival, but this might have led to bias in 
the final results because the follow-up time was not sufficient to fully assess mortality. Thirdly, this study focused mainly on 
Child-Pugh A unresectable HCC patients with HBV infection, but the sample size was limited, while the applicability of our 
results to patients with non-viral hepatitis or poor liver function remained unknown. The preliminary results of this study were 
reported here, hoping to provide clinically meaningful information. We will update the long-term follow-up study data and 
include more sample sizes at an appropriate time. In the meantime, it is necessary to conduct additional prospective studies to 
further verify our findings.

Table 4 Safety Profiles and Adverse Events

Any Grade Grades 3–4

Group, No. (%) Group, No. (%)

Adverse Event Atezo/Bev-TACE 
Group (n=34)

LEN-TACE 
Group (n=34)

P value Atezo/Bev-TACE 
Group (n=34)

LEN-TACE 
Group (n=34)

P value

Fever 14 (41.2) 17 (50.0) 0.465 0 (0) 0 (0) 1.000

Vomiting 15 (44.1) 18 (52.9) 0.467 0 (0) 0 (0) 1.000
Abdominal pain 20 (58.8) 17 (50.0) 0.465 4 (11.8) 3 (8.8) 1.000

Diarrhea 7 (20.6) 11 (32.4) 0.272 0 (0) 0 (0) 1.000

Constipation 10 (29.4) 13 (38.2) 0.442 1 (2.9) 0 (0) 1.000
Ascites 3 (8.8) 3 (8.8) 1.000 0 (0) 1 (2.9) 1.000

Thrombocytopenia 7 (20.6) 10 (29.4) 0.401 0 (0) 1 (2.9) 1.000

Anemia 14 (41.2) 11 (32.4) 0.451 0 (0) 3 (8.8) 0.239
Elevated AST 28 (82.4) 19 (55.9) 0.018 6 (17.6) 4 (11.8) 0.493

Elevated ALT 21 (61.8) 17 (50.0) 0.329 6 (17.6) 3 (8.8) 0.476

Hyperbilirubinemia 11 (32.4) 7 (20.6) 0.272 2 (5.9) 2 (5.9) 1.000
Hypoalbuminemia 6 (17.6) 4 (11.8) 0.493 0 (0) 0 (0) 1.000

Proteinuria 1 (2.9) 6 (17.6) 0.046 0 (0) 1 (2.9) 1.000

Hypertension 10 (29.4) 9 (26.5) 0.787 5 (14.7) 3 (8.8) 0.709
Hand-foot skin reaction 2 (5.9) 12 (35.3) 0.003 0 (0) 2 (5.9) 0.493

Gastrointestinal bleeding 4 (11.8) 6 (17.6) 0.493 1 (2.9) 2 (5.9) 1.000

Abbreviations: AST, aspartate aminotransferase; ALT, alanine aminotransferase; TACE, transarterial chemoembolization; Atezo/Bev, Atezolizumab plus Bevacizumab; LEN, 
lenvatinib.
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In conclusion, Atezo/Bev-TACE and LEN-TACE have comparable efficacy and safety as first-line therapies for 
unresectable HCC in the real world. These results need to be further validated with longer follow-up time and large-scale 
prospective studies.
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